#2                                   THE METALLURGY OF GOLD.
900°, but less rapidly at intermediate temperatures. Hence the curve (Fig. 25) .showing the variation of volatilisation with temperature is irregular, passing through a maximum near 300°, and a minimum at a point somewhere below the melting point of gold. The first-named change in the direction of the ourve probably occurs at the melting point of the chloride—namely, 288°. The second change is perhaps caused by the change of sign of the heat of formation of AuCl3; when this becomes negative, the pressure of dissociation .of the compound would decrease, in accordance with the law of van't Kofi: and Le Chatelier. However this may be, it is certain that when gold is heated in chlorine at atmospheric pressure, auric chloride is formed and volatilised :at all temperatures above 180°, up to, and probably far beyond, 1,100°.
Tf gold is treated with liquid chlorine in a sealed tube at ordinary temperatures, it is converted into a crystalline red mass.
The usual method adopted for the preparation of auric chloride is to •dissolve gold in aqua regia, and then to drive off the excess of acid by heat, .adding HC1 if necessary to maintain its excess over the nitric acid, keeping
Fig. 25.—Curve showing Rate of Volatilisation of Gold Chloride at various Temperatures.
the temperature as low as possible. A brownish-red mass is thus formed, consisting of AuCl3 mixed with more or less aurous chloride and hydrochloric acid. When heated at 95° to 100° until acid fumes no longer appear to be evolved, the resulting chloride solidifies at 70°. It consists .almost entirely of HAuCl4, but contains from 0-5 to 1-0 per cent, of AuCl. As noted below, pure anhydrous AuCl3 solidifies at 288°. On taking up with water, aurous chloride is decomposed into gold and trichloride, but the hydrochloric acid can only be eliminated by shaking with ether, which withdraws auric chloride from its solution in water. If an attempt is made to drive off the hydrochloric acid by heat, a partial decomposition of the trichloride results.
Auric chloride exists both in the anhydrous state and in combination with two equivalents of water, AuCl3.2H20; when it occurs in orange-redhe trichloride, which also rises continuously with the temperature, but not at the same rate as the vapour pressure. The increase of vapour pressure-tends to raise, and that of the pressure of dissociation to decrease, the amount of gold volatilised as chloride. The vapour pressure increases more rapidly than the pressure of dissociation at temperatures below 300°, and also above
